US009411206B2

a» United States Patent (0) Patent No..  US 9,411,206 B2
Kim et al. 45) Date of Patent: Aug. 9, 2016
(54) LIQUID CRYSTAL DISPLAY (58) Field of Classification Search
(71) Applicant; SAMSUNG DISPLAY CO., LID. S applcation s for compiee seneeh bisory.
Yongin (KR) '
(72) Inventors: Sung-Woon Kim, Suwon-si (KR); (56) References Cited
Hee-Seop Kim, Hwaseong-si (KR); U.S. PATENT DOCUMENTS
Hyang-Yul Kim, Hwaseong-si (KR);
Joo-Nyung Jang, Gyeongsan-si (KR); 6,127,998 A 10/2000 Ichikawa et al.
Hwa-Sung Woo, Suwon-si (KR); Cheol 7,940,346 B2* 52011 You .....ccooeinn. GO2F 1/13624
Shin, Hwaseong-si (KR); Dong-Chul 349/144
Shin, Seoul (KR) (Continued)
(73) Assignee: SAMSUNG DISPLAY CO., LTD. (KR) FOREIGN PATENT DOCUMENTS
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 CN 1187632 A 7/1998
U.S.C. 154(b) by 0 days. CN 1734547 A 2/2006
(21) Appl. No.: 14/919,809 OTHEé%%lgiﬁéaTIONS
(22) Filed: Oct. 22, 2015
(65) Prior Publication Data EP Search Repor.t da.ted Nov. 24, 2010 of the corresponding Euro-
pean Patent Application No. 10000787.1.
US 2016/0048068 A1 Feb. 18, 2016 (Continued)
Related U.S. Application Data Primary Examiner — Timothy L Rude
74) Attorney, Agent, or Firm — Cantor Colburn LLP
(62) Division of application No. 14/480,122, filed on Sep. 74 @8
8, 2014, now Pat. No. 9,195,107, which is a division of (57 ABSTRACT
application No. 12/650,953, filed on Dec. 31, 2009, A liquid crystal display includes: first and second gate lines
now abandoned. disposed on the first substrate and which respectively transmit
. o - first and second gate signals; first, second and third data lines
30 F Application P ty Dat >
(30) orelgn Application Triotily Data disposed on the first substrate; a first switching element con-
May 29,2009  (KR) ...coovrrrrrerenene 10-2009-0047425 ~ hected to the first gate line and the first data line; a second
’ switching element connected to the first gate line and the
(51)  Int. Cl. second data line; a third switching element connected to the
GO2F /1362 (2006.01) second gate line and the second data line; a fourth switching
GO2F I/1343 (2006.01) element connected to the second gate line and the third data
(Continued) line; first and second pixel electrodes respectively connected
(52) US.Cl to the first and second switching and which form a first liquid
CPC GO2F 1/136286 (2013.01); GO2F 1/1368 crystal capacitor; and third and fourth pixel electrodes respec-

(2013.01); GO2F 1/1393 (2013.01); GO2F
1713624 (2013.01); GO2F 1/134363 (2013.01);
GO2F 1/136213 (2013.01)

D; b/

tively connected to the third and fourth switching elements
and which form a second liquid crystal capacitor.

6 Claims, 14 Drawing Sheets

Dj+y Djst”
P?((m) T

Gi—

Givo—

T
4
T
Gin— C

o

1

PX(m+1)



